Abstract. Sixteen radiocarbon dates extending back to 70,000 years provide a
. Correlation between the Grande Pile (G.P.) continental deposit and the deep-sea record: time series of total tree and shrub pollen versus herb pollen from Grande Pile (18) . The depth scale is uniform except between G.P. XVIII and I (2.5 to 4.5 m), but verifications have shown that the pollen record has to be considered as perfectly continuous. Pollen zones are designated by the numbers I to 21 on this time series; local stratigraphic names are designated as follows (2) marine chronology that is based primarily on dates determined by use of the uranium-series method (5-7).
In the pollen diagram (Fig. 1) , the values for total tree and shrub pollen range from 5 to 95 percent. When the percentages for this total are low, the percentages for herb pollen are high (Fig.  1 Fig. 1 ; (?) it nonassured level within the pollen diagram. 160 :rribed in pollen zones, 14 and 13 (Fig. 2, solid line) ,-. )f 40,000 an age of about 62,000 years B.P. can be ned from assessed for the lower limit of the warmpine for-ing that can be, inferred at the boundary sent the between zones 13 and 12. ,herlands Given this series of '4C dates that are B? x regard these zones as equivalent to the Early Weichselian interstadials. If pollen zones 9, 10, and 11 were to be correlated with these interstadials, we should conclude that a large hiatus exists between the end of the Eemian and the Amersfoort in the Netherlands, but evidence in support of this conclusion does not appear to exist. The radiocarbon time scale used earlier for the Weichselian stratigraphic events has the Amersfoort starting at 68,200 ± 1100 years, the Brorup at 64,400 ± 800 years, and the Odderade at 60,500 ± 600 years B.P. (12) . If this chronology is correct, our 14C date of 69,500 + 380 years B.P. for the end of zone 8 supports the correlation between zones 9, 10, and 11 and these Early Weichselian interstadials (Fig. 2) . Further data are needed to resolve this dilemma.
The pollen and '4C data taken together enable us to attempt correlations between the Grande Pile continental sequence and the ocean records ( Figs. 1  and 2 ). Three minima in the time series for total tree and shrub pollen indicate three maximum cold periods, zones 1, 12, and 18, which can be correlated with the prominent ice-growth phases reflected in deep-sea sediments by oxygen isotope stages 6, 4, and 2, respectively. Absolute datings from land and ocean, respectively, fix the cold maximum (zone 12) initiating the Middle Weichselian between about 62,000 and 70,000 years B.P. and deep-sea stage 4 between 61,000 and 73,000 years B.P. Both interglacial maxima (pollen zones 2 and 21), identified as the Eemian and Holocene interglacials, are well correlated with oxygen isotope substage 5e and stage 1, respectively. The former correlation has recently been demonstrated (4) . The Middle Weichselian, located here between 29,000 and about 62,000 years B.P., can be regarded as the equivalent of oxygen isotope stage 3. Pollen zones 3 to 11 then might correlate with the deepsea substages Sd through Sa. The correlations suggested in Fig. 1 within this interval are, however, still unproved.
The results of our study show a good agreement between land and sea chronologies, reflecting a primary change from "interglacial" to glacial conditions at about 70,000 to 73,000 years B.P. This time corresponds to the start of the Middle Weichselian at Grande Pile and to the boundary between oxygen isotope stages 5 and 4 in the oceanic records (17) . Uncertainty remains about the correlations between our pollen zones 4 to 11 and the classical stratigraphy: (i) zones 4, 6, and 8 as well as zones 9, 10, and 11 do not resemble the pollen records of the SCIENCE, VOL. 215, 8 JANUARY 1982 Early Weichselian interstadials; if zones 9, 10, and 11 correspond to these interstadials, a hiatus exists at Amersfoort and other places. Abstract. Two warm-core eddies coalesced in about 20 days as their centers rotated around a point on the contracting line that joined them. In the process of forming the new eddy, the subsurface isothermal-isohaline "signature" layer ofone eddy was uplifted and somewhat depleted while that of the other was depressed.
